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1. INTRODUCTION

The satellite measurement technique enables us to
monitor the climate conditions over the wide area of
the earth surface in a very short time. In particular,
monitoring the latent heat flux is very important, as the
variation of the amount of water vapor affects the
large scale climate change through the cloud genesis
and the evaporative cooling at the ocean surface.
Usually, the latent heat flux can be obtained from the
measurement of sea surface temperature (SST), sea
surface wind speed (SSWS), and specific humidity
near the sea surface by the bulk formula,
0=LpC,(q,—9,)U,, (1),
where L indicates the latent heat of evaporation, p, the
density of the atmosphere, Ce, the bulk coefficient,
and U10, wind speed at height of 10m. ga and gs
respectively show the specific humidity at height of
10m and that saturated at the SST, multiplied by 0.98,
which is a typical value of the water vapor reduction at
the sea surface with 35%o (List 1949).
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(ADEOS-II) and AMSR on Earth Observing System
(AMSR-E) on Aqua simultaneously measure the
SSWS, SST, and integrated water vapor (IWV), and
therefore the surface humidity. The instantaneous
value of the latent heat flux, which should physically
consistent in its meaning, can be obtained by these
parameters.

Contrastively, combined use of the several
sun-synchronized satellite sensors can cause a time
lag of observations of the individual parameters,
caused by the orbital difference of satellites. The
diurnal cycle of parameters in eq.(1) (Clayson and
Weitlich 2007) would bring the inconsistency and the
uncorrectable ambiguity into the latent heat flux
derived by parameters measured at the different time
(time-lagged latent heat flux), as the local time of the
each observation of individual satellites is different
from every other (Figure 1). The lagged observation of
the latent heat flux (Q’) equals neither the
instantaneous value of the latent heat flux (Q) nor the
time average of Q (Qave). Therefore, it is very difficult
to evaluate the accuracy of the “time-lagged”
satellite-derived latent heat flux by in situ observation.
The instantaneous latent heat flux could be directly
compared and evaluated by the in situ observation.

On the other hand, the accumulation of the individual
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Figure 1: Schematic view of the difference between

the time-lagged latent heat flux and the

instantaneous latent heat flux.
errors of the physical parameters should affect the
accuracy of the satellite-derived latent heat flux. In
particular, the uncertainty of the SSWS should have a
serious impact on the computation of the latent heat
flux especially at its large value, because the role of
the SSWS for the latent heat flux significantly
increases with the larger SSWS.

Konda et al. (2006), hereafter KSEAQ6, attempted to
correct the change of the brightness temperature (BT)
due to the angle between the sensor azimuth and the
in-situ wind direction (relative wind direction, hereafter
RWD). The change of the BT due to the RWD allows
some errors to creep into the SSWS retrieval. The
error approximately amounts to 2-3 ms-1 (Wentz 1997,
Konda and Shibata 2004). The method of KSEA06
reduces the error caused by the RWD effect by 60%.

However, the validation was based on the data for
only one month, and the collocation was obtained only
in the high latitudes over 50 degrees because of the
orbital difference. Moreover, recent studies (Liu et al.
2007, Liu and Xie 2008) point out that the radar
scatterometer is sensitive not to the ocean wind vector
but to the stress, which can be affected by the vector
difference between the ocean winds and currents. It is
needed to make further validation by the in situ

measurement of the ocean wind under other climatic

regimes and for the longer period.
Recently, Konda et al. (2009) validated the SSWS
and the latent heat flux derived by AMSR-E by the
measurement at the surface mooring buoy in the
northwest Pacific. The objective of this paper is,
according to Konda et al.(2009), first to validate the
RWD effect correction in the wind speed derived by
AMSR and AMSR-E by the ocean surface buoy data,
to evaluate the

and second impact of the

simultaneous measurement of boundary layer
parameters on obtaining the physically consistent

latent heat flux.

2. DATA AND METHOD

In this study, the AMSR-E SSWS (Uk) is retrieved
from the measured BTs provided by Japan Aerospace
Exploration Agency (JAXA) in a form of the AMSR
level 1B data set, according to the method described
in KSEA0G. We also use the latest versions 4 and 5
(version 4 before February 2007) of the AMSR-E
standard product (Us) for the purpose of comparison.
The difference between Uk and Us is almost
attributable to that of the method how to correct the
RWD effect.

As KESAOQ6 evaluated the Uk by using the SSWS
measured at the Tropical Atmosphere and Ocean
project (TAO) array in the tropical Pacific (McPhaden
1995), we will conduct another evaluation in the mid
latitude.

(PMELY)/

Pacific Marine Environment Laboratory
National Oceanic and
(NOAA)

Extension Observatory (KEO) buoy at 144.6°E,

Atmospheric

Administration operates the Kuroshio
32.4°N, while Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) does JAMSTEC KEO

(JKEO) buoy at 146.5°E, 38.0°N. We will use the high



resolution (every 10 minutes) and the real time daily
average data for validation. These buoys are
measuring the surface meteorology and the
underwater physical properties at the south and the
north across the Kuroshio Extension SST front
(Cronin et al. 2008).

The method we use to correct the RWD effect on

AMSR-E SSWS is same as that of KSEAO06. A look-up
table based on the relationship between BTs with the
vertical (BT36y) and the horizontal polarization
(BT36H) at 36.5 GHz is defined as,
PS36, = PS36(SST,IWV ,CLW ,U6,RWD) (2).
, where an index, PS36, representing the partial shift
of the BT36y caused by the SSWS, is determined as
the deviation from the bottom value of BT364 at each
SST. See KSEAOQG for details of these definitions.

The latent heat flux can be obtained only from the
AMSR-E products. We will use the standard products
of the SST and the IWV. The atmospheric specific
humidity is to be computed by the empirical
relationship between the precipitable water and the
mixing ratio (Liu and Niiler 1984). As AMSR-E
provides these variables without a time lag,
instantaneous latent heat flux at individual observation
pixels can be obtained. In contrast, traditional
estimation of the surface turbulent heat flux is
obtained from parameters, each of which is derived by
the sensors on the different satellites. That can cause
the time lag between the boundary layer parameters
ineq (1) (Fig. 1).

The impact of such time lags of these parameters is
evaluated by a comparison between the latent heat
flux measured at TAO and that obtained by the SST,
SSWS, and surface specific humidity derived by
Advanced Very High Resolution Radiometer (AVHRR)
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Figure 2 Scatter plot of (a) the KEO wind
speed and the SSWS derived according to
KSEA06, and (b) the KEO wind and the
SSWS of AMSR-E standard product.

on NOAA-17, SeaWinds on QuikSCAT, and AMSR on
ADEQOS-II. Considering the difference of the orbit of
these satellites, level 3 daily map-projected data both

in the morning and the nighttime are used

RESULTS

In the mid latitude, AMSR-E SSWS (Ux) is compared
with KEO buoy wind. Fig. 2(a) shows the result of the
comparison between Uk and the KEO wind of 8881
collocations from 2004 June to 2007 December. The
RMS error is 1.7 ms'. In the same way, the
comparison with AMSR-E standard algorithm, Us, (Fig
2(b)) of 9454 collocations shows that the RMS error is
1.6 ms™. The difference between the KESA06 method
and the standard algorithm to correct the RWD effect
is not significant. Both of the comparisons show that
the error at the KEO is slightly worse than in the
tropical region (1.1 ms'1) reported by KSEAQG.
Additionally, we conducted a comparison of the
SSWS at the JKEO, another buoy platform in the
north of the Kuroshio Extension. The comparison is
done for the data derived in 2007 because JKEO was
deployed in February 2007. The SSWS at JKEO is the
daily average because of the telemetry. The RMS

error of the daily average of Uk at JKEO is 2.6 ms™".



The error of the daily average Uk at KEO (2.8 ms'1) is

almost the same as that at JKEO. RMS errors of Us at

JKEO and KEO are 2.6 ms™ and 2.9 ms™, respectively.

The spatial difference of the error does not seem to be
significant.

We consider that there is no significant difference
between the SSWS obtained by the method of this
study and that of the standard algorithm. On the other
hand, the large error in both of the north and south of
the Kuroshio Extension suggests that more validation
using the in situ observation in the mid latitude is
needed to improve the accuracy of the SSWS.

The uncertainty of the SSWS estimation should have
a serious impact on the computation of the latent heat
flux, because the role of the SSWS for the latent heat
flux shows a marked increase with increasing SSWS.
We conduct a comparison of the instantaneous
observation of the latent heat flux derived by AMSR
with the in situ observation at TAO arrays from April to
September, 2003. Generally, the AMSR latent heat
flux agrees well with the in situ observation, but tends
to be overestimated when the in situ latent heat flux is
large (not shown).

The first line in Table 1 shows the result of the
comparison between the instantaneous observation of
the latent heat flux and the other parameters by AMSR
and TAO. As the AMSR latent heat flux derived here is
internally consistent without a time lag, the error of the
estimation is attributable to that caused by the
accumulation of the individual measurement errors of
the parameters.

When the latent heat flux is obtained by different
satellite sensors, the latent heat flux to be dermined is
not physically consistent as shown in Fig. 1, e.g., the

SST, the SSWS, and the IWV are observed at

different time. Considering the difference of equator
crossing time, an example of validation is done using
the latent heat flux derived by the TAO array,
averaged during the morning (6AM — 10:30AM) and
the nighttime (6PM — 10:30PM). The second low of
Table 1 shows that the difference is 48.8 + 68.3 Wm™
(figure is not shown). Note that the mean difference
here is the accumulation of the error of the individual
satellite observations and the inaccuracy caused by
the time-lagged observation of the SST, the SSWS
and the IWV.

In order to extract the ambiguity of the latent heat flux
due to the time-lagged measurement, a time-lagged
latent heat flux is virtually computed by using only the
TAO data, avoiding the contamination of the individual
satellite estimation errors. Figure 3 shows a
comparison of the latent heat flux computed from each
variable at the corresponding satellite's equator
crossing time (10:00 AM/PM for the SST, 6:00 AM/PM
for the SSWS, 10:30AM/PM for the specific humidity)
and the average of the instantaneous latent heat flux
from 6:00 to 10:30 AM/PM.

The difference between these values is identified as
the uncertainty of the latent heat flux caused by the
observation of the individual variables with a time lag.
The difference caused by this inconsistency in the
latent heat flux amounts to -1.3 + 44.3 Wm™. This is
the ambiguity, which is more serious than the
accumulation of the estimation errors of individual
variables in eq (1), as described previously. The
difference is characterized by the small bias and the
large standard deviation. This suggests that the error
caused by the time-lag between the individual
measurements affects the inaccuracy rather than the

bias.
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Figure 3 Scatter plot of the average of the
instantaneous latent heat flux and the
time-lagged latent heat flux using data at
TAO array from April to September 2003.
It is almost the same as the boundary layer
parameters as indicated in Table 1. It is not evident
which parameter is the most responsible for the large
standard deviation in the latent heat flux, which is a
quite different point from the analysis of the
instantaneous measurement. The multi-satellites
observation of the latent heat flux necessarily includes
such amount of error to the average in situ
observation, even if each variable is observed
correctly. This fact clearly explains the merit of the
simultaneous observation of the boundary layer
parameters, which is achieved by AMSR and

AMSR-E.

4. DISCUSSION AND CONCLUSIONS

The correction of the RWD effect on the retrieval of
the SSWS by AMSR and AMSR-E has been validated
using the mid-latitude ocean surface buoys (KEO and
JKEO) as well as the tropical Pacific (TAO). The
accuracy of the SSWS derived by the method using
the look-up table proposed by KSEA06 is almost
same as that of the standard algorithm. However, both
in winter and

of them tend to overestimate

underestimate in summer. Further validation is

needed to determine the source of such systematic
error.

The importance to obtain the accurate SSWS by
AMSR and AMSR-E for the instantaneous latent heat
flux is proposed in this study, which indicates the
possibility to monitor the earth environment by
microwave sensors. We showed that the time-lagged
measurement of the boundary layer parameters
measured by different sun-synchronized satellites
brings an uncorrectable ambiguity into the estimation
of the latent heat flux. It was found that the typical
value in the tropical Pacific amounts to about 44.9
Wm?Z This result suggests the difficulty to evaluate
the source of the error of the time-lagged latent heat
flux beyond this ambiguity.

These results obtained in the previous section might
be affected by the climate regime of the individual
measurements. We compare the latent heat flux
derived by AMSR-E with the observation at KEO to
validate the instantaneous satellite-derived heat flux
(Fig. 4) in the mid latitude condition. As the boundary
layer parameters are observed simultaneously by
AMSR-E, the instantaneous value of the latent heat

flux can be obtained.
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Figure 4 Scatter plot of the 5181
collocations of the instantaneous latent
heat flux derived by AMSR-E and that
derived at KEO buoy from 2004 to 2007.
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Figure 5 Comparisons of the latent heat flux derived at KEO and the latent heat flux computed by
substituting AMSR-E-derived parameters for (a) the SSWS, (b) the SST and (c) the specific

Therefore, the main reason for the disagreement

between the in situ latent heat flux and the
satellite-derived latent heat flux is attributable to the
accumulation of the estimation error of individual
parameters. Comparison is made using 5181
collocations of the KEO and AMSR-E observations.
The mean difference and the standard deviation are
289 Wm? + 419 Wm? respectively. The
satellite-derived latent heat flux tends to overestimate
when the latent heat flux is large. This is consistent
with the tendency of the Uk, which is likely to be
overestimated in winter.

Figure 5 shows the impact of errors of individual
boundary layer parameters on the latent heat flux, by
the sensitivity analysis comparing the in situ latent
heat flux with that derived by substituting
satellite-derived parameters for one parameter in

The impacts of the estimation error of

eq.(1).
individual variables of the SSWS, the SST and the
specific humidity are respectively 3.7 Wm? + 24.1
Wm?, 11.6 Wm? + 20.7 Wm™ and 11.1 Wm™ = 43.8
Wm. The error of the SSWS (Uk) has the smallest
impact possibly because of the successful correction

of the RWD effect. However, the tendency of the error

of Uk shown in Fig. 4 is almost the same as that of the

SST. The similar tendency of these impacts suggests
a multiplier effect of these errors. In fact, Fig.5 shows
that both the SST and the SSWS error tend to make a
larger overestimation in larger latent heat flux regime.
Alarge bias in the error of the AMSR-E latent heat flux
should be affected by that. See more details in Konda

et al. (2009).

Acknowledgments. Level 1B brightness temperature
and Level 2 geophysical parameters of AMSR and
AMSR-E are compiled and provided by Earth
Observation Research and application Center, JAXA.
SeaWinds on QuikSCAT Level 3 Daily, Gridded
Ocean Wind Vectors and Level 2B Ocean wind
Vectors in 26 Km Swath Grid of SeaWinds on
ADEOS-II (JPL SeaWinds Project) are supplied by the
NASA Jet Propulsion Laboratory, PO.DAAC. The
AVHRR Oceans Pathfinder Global 4km Equal-Angle
All SST V5 is also provided NASA JPL PO.DAAC. A.
Shibata kindly provided the program code of the
AMSR SSWS standard algorithm. We greatly
appreciate M. J. McPhaden, who is the director of
TAO project office, PMEL / NOAA, from which TAO
temporally high resolution data is obtained. The data

at KEO were also obtained from PMEL / NOAA. We



appreciate M. F. Cronin, the Lead Scientist of Ocean
Climate Stations. This study is supported by the Joint
Research Program with JAXA “Study of the
improvement of the ocean surface wind retrieval
algorithm by using the comparison of the collocated
brightness temperature and sigma-0" and “Evaluation
of the sea surface flux through the improvement of the
wind speed derived by GCOM-W1 AMSR2”. A part of
this study is also supported by the Ministry of
Education, Culture, Sports, Science and Technology,
Grants-in-Aid for Scientific Research (C), 19540459,
2008.

REFERENCES

Clayson, C. A. and D. Weitlich, 2007: Variability of
tropical diurnal sea surface temperature, J.
Climate, 20, 334 - 352.

Cronin, M. F., C. Meining, C. L. Sabine, H. Ichikawa
and H. Tomita, 2008: Surface mooring network in
the Kuroshio Extension, IEEE Systems Journal
Special Issue GEOSS Creating a Global System
of Systems, 2, 424 - 430,
doi:10.1109/JSYST.2008.925982.

Fairall, C. W., E. F. Bradley, J. E. Hare, A. A. Grachev
and J. B. Dobson, 2003: Bulk parameterization of
air-sea fluxes: Updates and verification for the
COARE algorithm, J. Climate, 16, 571 - 591.

Konda, M. and A. Shibata, 2004: An experimental
approach to correct the microwave radiometer
wind speed affected by the change of the
brightness temperature due to the relative wind
direction, Geophys. Res. Lett., 31, L09302,
doi:10.1029/2004GL019487.

Konda, M., A. Shibata, N. Ebuchi and K. Arai, 2006: A

correction of the effect of relative wind direction

on the wind speed derived by Advanced
Microwave Scanning Radiometer, J. Oceanogr.,
62, 395 - 404.

Konda, M., H. Ichikawa and H. Tomita, 2009: Wind
speed and latent heat flux retrieved by
simultaneous observation of multiple geophysical
parameters by AMSR-E, J. the Remote Sens.
Soc. Jap., 29, (in print).

List, R. J., 1949: Smithsonian Meteorological Tables,
6th ed. Smithsonian Institution Press, 350 pp.

Liu, W. T. and P.P. Niiler, 1984: Determination of
monthly mean humidity in the atmospheric
surface layer over oceans from satellite data, J.
Phys. Oceanogr., 14, 1451 — 1457.

Liu, W. T, X. S. Xie, P. P. Niier, 2007

Ocean-atmosphere interaction over agulhas
extension meanders, J. Climate, 20, 5784 - 5797.

Liu, W. T. and X. S. Xie, 2008: Ocean-atmosphere
momentum coupling in the Kuroshio Extension
observed from space, J. Oceanogr., 64, 631 —
637.

McPhaden, M. J., 1995: The Tropical Atmosphere
Ocean Array is Completed, Bul. Ame. Meteor.
Soc., 76, 739 - 741.

Wentz, F. J., 1992: Measurement of oceanic wind
vector using satellite microwave radiometers.
IEEE Trans. Geo. Remote Sens., 30, 960 - 972.

Wentz, F. J., 1997: A well-calibrated ocean algorithm

for SSM/I, J. Geophys. Res., 102, 8703 - 8718.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


